What about the toxines analysis? new strategies for sensing applications using the chemistry of diazonium group by Gonzalez-Costas, Javier M. et al.
VI Workshop on Analytical Nanoscience and Nanotechnology (VINyNA 2013) 
 
WHAT ABOUT THE TOXINES ANALYSIS?. New Strategies for Sensing 
Applications using the Chemistry of Diazonium Group 
 
Javier M. Gonzalez-Costas1, Fátima Bento2, Dulce Geraldo2 and Elisa Gonzalez-
Romero1 
 
1 Universidad de Vigo, Vigo, Spain, phone +34 986 812240, fax +34986812322 and e-mail 
eromero@uvigo.es 
2 Universidad do Minho, Braga, Portugal, phone +351253604399, fax +351253604382 and e-
mail gdulce@quimica.uminho.pt 
 
 
1. - Objectives 
Typically, the Mouse BioAssay (MBA) is a method widely used in many laboratories for 
analysis of marine biotoxins together with chromatographic (UPLC-MS) one [1].  
The MBA will be banned from December 2014 by the amending Regulation (EC) Nº 
2074/2005 of 10th January 2011. Based on this regulation, new alternative methods 
are required for fast detection of biotoxins in aquatic environment and in shellfish 
samples. The aim of this research work is to design and to characterize an 
electrochemical (bio)sensor for rapid and sensitive detection of biotoxins. 
 
2. - Methods 
The (bio)sensor device is based on the immobilization of Domoic Acid (DA), Amnesic 
Shellfish Poisoning (ASP) toxin, onto Screen-Printed Carbon Electrodes (SPCE), which 
surface is previously activated and modified with aryl anilines functionalities. 
 
 
 
Fig. 1: Domoic Acid immobilized onto screen-printed electrodes surfaces.  
 
The covalent grafting of nanometer thick organic layers to the electrode pretreated 
surfaces involves electroreduction of arenediazonium ions, 4-nitrobenzenediazonium 
ion (4NBD+), as precusors and it was carried out in aqueous acidic media by Cyclic 
Voltammetry [2]. The functionalized surface allows the immobilization of DA by direct 
bonding between the -NH2 groups of the functionalized SPCE surface and the -COOH 
groups of biotoxin. The characterization of surfaces has been performed by Cyclic 
Voltammetry using Fe(CN)63-/4- as redox probe. 
 
4.- Results 
First experiments for DA immobilization on the electrode surface, based on the 
reactivity between -NH2 and -COOH groups, were performed without the use of 
bifunctional agents, such as carbodiimides, n-hydroxysuccinimide, that facilitate the 
bond between these groups [3]. Preliminary research work has shown the possibility to 
carry out the immobilization on the electrode surface without the use of these reagents, 
simplifying the design of the sensor. 
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Results show that the redox probe signal obtained on the bare surface disappears 
when the SPCE is modified with 4-nitrobenzenediazonium ion. After the biotoxin is 
immobilized on functionalized SPCE, the redox probe signal is recovered and its signal 
is dependent on the amount of DA immobilized and on other experimental variables. 
The analytical parameters involved in the immobilization of DA on the SPCE surface 
and in its detection were optimized. The effect of temperature, time, pH, concentration 
as well as some interference on the peak current and peak potential of the redox probe 
will be presented.  
 
 
 
5.- Conclusions 
Most biosensors for toxins are based on the high affinity interactions between antigens 
and antibodies [4]. We report, for the first time, the developing of an electrochemical 
(bio)sensor device, with no antibodies immobilized on the electrode surface, in order to 
establish a portable and cheap device for rapid detection assay of DA content in 
molluscs. The method described is sensitive and the procedure for DA determination is 
simple and quick without special equipment. The first results obtained are very 
promising since DA concentration in the range of pg/L are detected. 
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